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(2) 

/ 

F*iucigHT£WM@HJr£&m-t3&ai^a 

t. 

flo 

[W#3f2] m^min^m\t. ^y wmwivtmizm .<> 
~3^x^y h-cDss^^m-r^^-y FH'&t&m^a** 
-r z. t £ftmt-r zmxm i KE®©frus'igfi= 

[i^3] m^ih^mit, tmm#±izmi\2ti 

tzWMi&glZJ: K> BUW*& F y h L, SKEPB'J* 

t^itrnt-r^w*^ i KE«t©FWJgg. 
^ i tcE«©EPBiJ3£®. 

■tz>w.m-t>v*mxz> z t^mt-r^m *w i ke 
m £ & tb r s m m -tr > -y- £ m x. z> c i £ t -r s m # 

^ 1 fcEttO&JSiJSC. 
^>l»*5l 1 (cEffiO&Blgn. 

>7>)-->{f^&£. mfc&M^mz*. v^y f©jt# 
*<*tB a ns iM§2^ g - - > ^fac ± 0 we^ y f 
* i7 ij - - > ^-t & «fc o \z m wr 5 mm^m t z s iz # 

T 5 £ t fraffl&RSt 1 CEttOftMSS. 

®J $ nfc F -7 h £ WE^ y F K «t 5 tr Rtt o T 

^ t ^*#gi t-r-sw*^ 1 izmmoftwmm. « 
Jsij^F^fgm<£^iitj-r-& z. t*«p«tr«iii*9i 1 ke* 

©FPJBiJgffi. 

[gs*« 1 2 ] HdiB«im*at<fc 0A7 f ©&«*<& 
< f«t s i HasffliE^a i' i ^> EnsijffljE * ^jtr -a ^a 

Ho 50 



2 

\.mim\ 3] Fy HCj;9ES!!!i£#±ICiH&£EPBiJ 

-r&i^Bii^ffiT&oT. 

^©t^anfeWBiJ^SWr?:. ffiE'W F©IE3t&E 

[»*«14] fflBttffllgtt. ^y HOCMKSIZ 
5 1 3 CEfltOWWJ**. 

*ifcl?BMS*K «fc 0 WM^A F h U. ^IgPPJSiJ 

cw*jk 1 6 ] frEfcangicfc o«iH*nfcaiwi3F 

1 3 »rEtt©9l»J*j£. 

■e©ttttUfc«aiiic»'^ir»Ti»E's 

[ffiT^ig 1 8 ] IWE«tBl8ttME^y H<OS»*« 
»T4C4:j&»*fr*ll!*Sl 3 HE*OWiSiJ*ft. 
[W*^ 1 9 ] SftEttmigttfflE'W Hfc**-r* 

>^s*«m-r*^t*«r*i-r*w*«i 3 ice 
imam 2 1 ] Mti&mxmzko^y 

[w*^2 2] i«»E»mieTtt, m&^y kcao 

[i*S2 3] MEfttiJIlTIJ. KlEAy K©Wi 

WM^ft«»f*ttm-r*^t*»»fr*w*3ai 3ic 

ffianT»jEHi»i*3ifTUfc«, mEttffiieicfcott 
ea f m a n& < a * t aiMi* ie * » jt -r 

[ffi*W2 5] BtlE'N-y h*tt>f >i7^ttajLTES$: 
ffo-i >9i?x.y h^y FTfeS H t *«p»i-r«W* 

a i - 1 2 ©t.-rna* 1 5iicE©©Ensijgs„ 

CiS*^2 6] iUE^y H«a»©fBJ»«tt**«* 
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3 

2 Olrvftlfr 1 gtireiKoBiBigB. 
[sit #JJt 2 7 ] fflJB'Sy Ktt-f >^*ttfflUTC»* 

mi 3-2 4(D^-rn^i^icte®(DSiBi)*te. 
2 4 ©n-rna» i m\zftn<omw5&<, 

[0 0 0 1 ] 

[gf£±©?ijffl#i?] #5B0!tt, K «y h IC J: 0 EAIKft 

t;:|lB1~-5>fc©T&5. 
[0 0 0 2] 

[&*©&«] h*7 htC«t0iii«S:EP®JT-5yj 

x;k tj— k*^*) ©^Acea-r^aa© 

ft*ft£iltt$!i-f37c«6(C, fi£*ttTI3©«tp*:?*ffl* 

(1) ^fcfcfc&fcfljfctt. «AtfB]*|P$|lire>g«©2S 
K»I^IBJ*«0f?&OI«W»CJlUfc^^Ty»J > b*\y K© 

(2) ^«&ai»J^fiHy h©14$SSLT, HMttft 

(3) 7 r 'J>h^^/ H«fti*#*«. ^J&JtfcSnfc* 

(4) mm%tfWM^&$:$£fll>tzm&-T!7V > b*\y 
bZ&m-tZ. £©£#-t©9]M*Art<SS£UfcHfft© 

[0 0 0 3] 

tzo &fz. ?tiM*&tf&§i\stzfr : gfr<Dmmi*mmm\z 

<Dby h£«8c[el©:/'J > h^y K©**Tyu > hf 

: 

(1) ep©jicp*fp.ha<^-5. 

(2) >0*>h:»— ftifWTOM. atflt)©Kyh 



(3) 

4 

*-Jv>b^y b£m®.\B\mW}LTwm-rztztb. &g 

(3) KOfliaiigft****. yj>h^y FOiStt 

£^<-r 

(4) 1 MC»ua»|5l«0^iJ>h»fpSff3fc 
9MFy h©**£*0Tj££TFK/ha<T*&<& 

•5. JM^yiy hyj >*©«&fctt. FA* 

(5) -r >i7^h^-- tti£<DmMti*:*im\zmmTz>iz 
7c, ^vjtafemmzmmmwmm^wwmm* n: 

(1) femmz^y b'z&&?%tztb\znm<D%±tf* 

(2) U-->if J p^\y HO^mfc'ttTli. 
20 »WJ*&©»££££KI«<££tt*<iJtlT»0» £3 

(3) 7''J>h^-y KO«[ffll^lW3&«m«^W«±fc:tto 
fc«^lC^U >*8«©iW£f?ifcLT'\y F©£«* 

(4) )|)(Stti:^j>hAyK*sljit5^ti:J:t), 
**©«ffl«r*'V;/ K*E»«#©«3Mfea«5fi£-r*. 

[0 0 0 4] £©«fc3£tt#©*Matt-Ctt. ^fc^UM 
*a©3B£«:fflJA.*;i£*iT*-*\ £fc> ®fflffiT*t>. 

30 ■&zf&mmm<D&±<D *>©-?«&*» 
[0005] *»wa±eft*«fce*Tfcanfct>© 

#&»#*©»«*«{»-*-* ctsawt-r*. 

u *©fflM*jaf^**iiE-r*j:'5&S]»i*fT ^it 

[0 0 0 6] 

Jr*36W©Hi«l«flltt6tT©«l:5*«J«Sr«Aa. HI 

so m\*. ntz^y bojEfttetmrnrnzmmv-cmjE? 



5 

to o o 7] ±esw&«fifc-r*fc»ic#360j©a]»i# 

tfcffiSnfcEPB'J^&Smft, HUE'S y F©IEflit&lB»g 

**fiefflUT*iiE-r««j:5J3ep»i-r*ist**-r*. 
wJW*jMMr*i*fflu -t©*msftfcWM*&«Br 

[0 0 0 8] 

[£tfi0!l] »T. ?^0iSft#!8bT#fgiM©#jIft3i 

[0009] sin *&titm<D-7v>9&n<Dm&>& 

[0 0 10] 10 1ttgit#S:i«-r5CPUT, R 
OM 1 0 2X«RAM 10 3 \Zfflfo2tlT^Z>fflfflZfn 
ifyA. '&®-*Z>mi 5<D7n-^v-h\z%Z>y°a{f 
7AI;toT/Ul 1 6ttt(!llSftTH4ft»*HIPl/ 
TVi*. ft. C1COCPU101, ROM 10 2RIXRA 

Mi0 3(i #3fcJS«©7'J>*S«£«&trSB. M 

£*©±ffl»ffiTttfflpnSST»«>. ■€■©»£«. te^t© 
-f>^-7i-X (I/F) S10 7*. ■*©£«»« 

t<D/iz • 'Of-yx.-xmztzz. io4tttses£ 

CPU10Ut)©a«(lflll^T. $SSE2> 

«i i 2*&©*ijE«rticj:o. fe^ffiro^ifta^. » 

[0 0 11] 1 0 5Hyg>hAy KatMbflET. 

©yj > h'sy b*Tji^EnJSij-r-5«^icffl^e>n, c p 
u i o i frznmwmmzi. owm** 5 >^tr-&t>-ti- 

T7 P U>h^y K©SP»«dW**fft>nTt»4. X, ffllE 
fMftffil 1 2^6©*IIEW«K:J:t). KOMI 
*\ -t©»«i*lSl*3£^.*^t*»r*<5. tefiUt 
OI/F«10 7!l>6Of-*li. S«x-^IE*»'l 
0 8 KfEtl^n. CPU 1 0 1 ©$ffl©TlCEPBiJx-* 
fftSWl 0 9fCckD. mmj5miZ$>^tzB3:<Oy : -5'lZ 

C©EPBiJx-^tetSgBl 1 OCWdSnif-i'lt r 
OM10 2. RAM 1 0 3A^Of-J'f ©fcfflT'ti 

tottiri. $fcc©sfix-^f2itSBi o s^epb'Jx-? 

CttttllOtt. RAM10 3iifffll/Tt)ihftH. 
C©EpgiJx-^f^»}£ggl 0 9«. A-Ktt&Wil 

A<, CPU 1 0 1 tfx-^flsjSSfTo-CblSto&lr*. 



(4) 

[0 0 12] 1 0 6lit>*»T. ^'J>h^vK*Uf 
UUfc+ir "J y v©&»k Ktf-?-©7 r, J>h'\;/ K©& 
IB*. fB®iSE©W«i. j?tAO«W. BWtt (h±— 1» 
-f>£, v-H^WSlBiJIC^fflT-St)©) ©JIS> MIC 

tt. *bi:«i;tcpui 0 1. ffljEfflfHBl 1 2(cit 

&nfco. ««<»:© i/f«i o 7 zmLrmmzmz 
n, w]»satofx7^t:«ffl^n5. i i 

5ttA-;Htttt. Mf^ttttlffT. -t>-9-«l 0 6 ±9© 
10 {f^lcS^T, >fvy K©»flsR#*£*ft»-r 

a. i o 8(4sm-r-^feisaJT, i /fsb 1 o 7 

BUUfcHiWH^->'7 f -^*^*UT^*. 1 1 OteEP 
*Jx-*IBtt«T?. EPBiJ^-^ffr&gBi 0 9t^^n 

[0 0 13] £t±©*j*KS^<iMts£K9iT-5£, EP 
20 MRttft^S^ t, CPU10 1I1 tmt&<D&W]ffi 
1 0 4IClf*LTfefitffi£EPBiJftB^©, 9«t*S& 

TEPBiJ£fT5 7U>*8B©*£tt. ^FO»INIl 

m<Dmft&<Dwmmi&mwi£&M.wzm&isT^tt<T 

mmmrmizmmvxh^K 
[0014] zL*>isTmsnwife&mte2ti&t* 
isisasi 1 i*wjx-5'ic^i;Tyu>h^y 

30 IbLTIHSiffitcEnBiJx-^ftia^aiBiJUTtK. Z\tUZ 

ft&liS-frTcO, 8E«K©»»«1 0 4KJ:t)BB»Jtt?£ 
>?r£S»2l£-&*. £©J:-5ftftffr£. 5-f>, 7"Dy 

? , a n^- y mttTam l t*t 5 c t k ± o epwj 
t3ti^. z\<o<}L?tifw\<Drzsb<D&mftffl<Dmmiz. m 

[0 0 15] C©FWJB#. lAJEffiffffl 1 2«, 
mi 0 K^S8, Mf^tfttUBB 1 1 5*»6©t*-^ 

40 tCiO, igtiCPU 1 0 1 ^ft&SBt© I /Fg|5l 0 7A» 

<b<Dummmz^D. mmm^x-mm^nx^^^mz 

«iE«»**»»t4. i©ffijE*JWgBl 1 2li, A-K« 
^liV7 h'7x7IC t fc-5$iJfflfi5j.1ctCfE5>-r, CPU 
1 0 l^ft&gBtWI/FgPl 0 75iLT©flWiffl 
l,Thffit>tllK 1 1 4li^y H©i/'J-^>^g|5T. 

fflC^UT, CPU 1 0 l^ffilE^SBl 1 2^e>©$iJ 
P©TIC yj>h^-y K©i7'J-^>y^t'ftfT^. 
[0016] 1iiER]BiI©ll7^{i. "fe >-9-f$ 1 0 6 . "\ 

so y H«^. nf^mffii i 5 *m mmw® 1 12*6© 
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jWt A. ^^SCl 1 3f4, EPBiJ*Jl©fg3£ 

«S«i©l/Fffil 0 7^LT, ftSaflfffiffiKfcii 

[0 0 17] ^211 #fSttW©7'J >9&m<D-7 l ) > 
h S$©«§fi)t « ^T«EDS 0 T * * . 

[0 0 18] H2C*t>T. 2 0 1 14* ■> vtC&« 
$nt^U>h^7 P&kU ttU'r/t-^a 0 2 

teSfe^K 2 0 3±KB»*ffJMUTfc»*. -fe>*2 0 4 
(■fe>*«l 0 6(~ffli§) 14, 0 2ic^TJ:5tC, 7'J 
> h-^y F 2 0 1 ©j£fTB©*sm«jfi«£«*>ft, 
>hA7F2 0 1 ©EP«iJffilC[H]ttTffiB$nTl>-5. C 
ni£j:0:/U>h'Vy F2 0 114, 011 *J4, #7-f>© 
TOJ©if$7«, t>t2 0 4(OtISTMl, A7H 
2 0 1 ©ttffijWftSESft*. Z<D7V >bA 7 K2 0 1 
©&3£«, ffcRKBPWJSfrto&XTfe'v.y F ©«»**« 

BTtntfj: < . w^n yj > h^>> F 2 0 1 ^©ffl 

IfZhnfiK t>*2 0 5 (t>t»10 6tffl 
iSS) tt. WAtf, 1 *-S?©RPW©**7«. KftBElcBl 
MSnfe?-* h/^-^ttftSfc*©*)©-?. 

y>J >h^\-y F2 0 1 tJ:*9J»J«J»S^x«y^-r«. 
[0 0 19] te®ffi2 0 3©W[S{|iJ(C-fe>-t}-2 

0 6 (-fe>u-gci o 6izmm tmtxhA^. z\<om 

t>t2 0 61i lEe«2 0 3£3iLT. EPJS5iJ»f£ 

Kj:o*<br*^ , j>h'sy F2 o i mz.\zv 

_v;u/\ y F©*£t4. -€-©JBft3Sft*S«»-r*. 
ft, Cn6t>f2 0 4, 2 0 5, 2 0 611 
LTRtt&nTt»ft<T<ba<, ^©ftS^glHtC^X. 

'Sy F 2 0 1 ©»fttil»bT»»ba:*«6*a«** 

[0 0 2 0] X. yj>h'N«v F2 0 1 \Z±>V2 0 7 
(•fe>1tgPl 0 6l:ffi§) 5111, ^©t>t2 0 7 

57 p 'J>h'\-> F2 0 1 tthiz&mzv. yj>h^ 

7 F 2 0 1 *>GftJlK2 0 3 . 8JWJ««f©tt»«:fTr3Tt) 

«fctA„ £©*£«, -fc>-y-2 o 7 

yij >hA 7 H2 0 1 £»i&ai**&»&©* + U T/t 
-^2 0 2t^ffllCT'^, WJE&©F-;/h©# 
SI£&lilT£5©T, 7 P| J>h'\.y F2 0 1 ©&#©& 

[0 0 2 1 ] JW±©<fc5ft-fe>+>-2 0 4~2 0 7 ICJ;^) 
»9a\t. ^J>K7K2 0 1i«:l:»LTffc, SF 



(5) 

<? 

y F<9. &7n;/£*?KfToTt>&<, i;7cEPBii«S*© 

[0022] cnbt>+)-2 o 4~2 o 7\z&vm<bn 

SB (01OCPU1 0 1) ^y Fttffi, IbftMfttUffi 1 

1 5. ffiEffifllffil 1 2 casn. A7F201, EpgiJ 

io &„ ^n?>t>t2 0 4, 2 0 5, 2 0 6, 2 0 

SttHMMMtfe©-*?*),!:^ gt4f2tiffi2 0 3 
©ttJU^A.y F 2 0 1 J $>mWl&2 0 2 ©«J8**«BTfr 

*»■*■©#**, -tH'X&m, mm {-(y^^y-ov^ 

[0 0 2 3] M. ±ifiLfeBJ8iJ«S*©f L x^^, > 
20 fA7F2 0 1Of7Mt ^tl^T. bfi)miZ£ioni& 
L&<T"b«k<, afltCEPMT*— ^©EPM^t»©«ffi* 
tt*JR0, *©»8iJIS*t, 7C©TOJx-*<!:£Jtt&L 

[0 0 2 4] B3f4. 1l>D-$:1gL&futzZf } ) >^^7F 

2 0 1 ©«ig0iJ£^i-llT&£. 

[0 0 2 5] 0 314, ^'J>K7 F2 0 15. ^©EP 
M9B*5AfcBT. |i|^tcEWJ£fi : ?7''J > h'Vj/ F 2 

oi ©teifcg* (;x;w ge#3 o 2 K*tLT. -tr> 

1t£±T. (3 0 3, 306, 304, 305)© 

30 i*©fi®icis@LTfcj:<. cne»-t>-y-©s«i^ic 

l^fMii5ntt)J:l>. ir>-y- (3 0 3, 3 0 
6, 3 0 4, 3 0 5) 14, ^'J>F^7 F2 0 1©#1 
t*K»»UT, -tOWSmSR^^'J >K7K2 0 1 
©tt<i£S?#.IfcS (ISSJ. EPWJttt*«lO»4H^JCfTt><t 
<TI»J:i>) . Sfc, -f>i7'J#>^-f >^->-h©<t 

** 'j # > ± k: sal ^> t> © 5 #bs l t , mizmmm u fc« 

[0026] 04(4, mm (.b-r— w>^©±5)i 
so LTEngiJT-S'Ny F©«^©^aE5i»^-r^.0-e^s. 



13 §§¥8-187881 



(6) 

9 

[0 0 2 7] 4 0 2li-f >?vxy hAy F#ft£jf: 

u Ay H©yj>h§B4 o i^e>EnB'j«4 o 4*<^ep 

ft. >^<D«t5C, yj >hg|$4 0 lTi^EP 

BWAm&tt^HiSft&l'i&cDfc, Ay FOSHftKJ:* 

OBlMtf4 0 4tl SM*:«0^mT*o 
Tfc&l^. EPBW4 0 4ti, Ay F4 0 lM^nii 
IB®iffi2 0 3lC|6]A^TPttbSn. i^©f& 

oT, -7>)>b&4 0 1 2 0 3 iClpJ^oTfR 

»UT^»-SW8d**0«!t*-t>-y-4 0 3T«5£U -t© 
&ftlliJI&k:X'3t>T. 7'J>bAy F4 0 2 ©#<&£« 
ISTS. CCT, ^7 F4 0 2*W>£>>xy hAy F 
T£3i§££#;L5<i:. Ay F4 0 2 <D J X)V1fi&$Li 
TUnil EP8W4 0 4 (C©i^>^) ©R±tBg# 
4>ft<ft9, £fcAy F4 0 2CDtttBP^'h£<&n 

«, epbw4 o 4cso^fs^, mttrntt*. :n 

[0 0 2 8] 15(1 (h^— >tr<D£.otl 

m&M\Ztfm21*Z>hO» £Ay F4 0 ld^PttlibT 

EnBij^fi : ^yu>ha54 o 2 K*«-*»fiMfcflB&*»-r 
**££K9i-r*BiT, BdK6©04t*ffi-r^gi5»«i5! 

[0 0 2 9] H5H*Sl>T, 5 0 3te-f>^P±{i5ffl©y 

t>4. -f>f^>i'5 0 4^6«l6B5 0 9 (EPJBW© 
-PfiS«>£*ta£) ^LTA7 F4 0 1 tC&Ebbfc-f so 
«, 5 0 8^0 ©ttx^j^-i:i o ttm 

□ 5 0 3^£l±tLi£n-5. t>^5 0 6lt AyF4 0 
l^©-f >?CD#tii&8&5 0 9|*llCf8:tf >E>nT£D, -f> 

P±ti)P 5 0 3^^q±IU$n^>-1*>i/S{Ciei;T^>i7 5 

^^H5f -SCifCjcO, Ay F4 0 1 

-f>?©&tbfi> JjfatzWtK. -T>£©2SS. I£J] 

fc. ^©-t>it5 0 6©&tt&S«U W*l»©S5flsa«*ft 
»T*ftMf. ^>^5 0 4rt^y l«4 0 

[0 0 3 0] $7c. -t>1f5 0 6tri0. H*#4 
0 1 &mm-?2>Zt\Z£Z'\y H©:/'J>h«4 0 1 t 
> hAy b^V>mmffi5 0 8 t©H©ffi^W^^b€r 
tttBLTl^*. C ©■£>-* 5 0 7 14. Ay KOMftlCfc 
SmiE. «EiS^©mm&M;£&li5-f£. Ay 
H7'J>h«4 0 2tf%imtt&f±2tii-?mG. *<DZf>) 
>hSU4 0 2te©SiX*;U4 r -£i8g-f £. fit-sT, y so 



70 

U > HSP4 0 2 tWii'CBSA^Wl EP8iJ8&f££ 

BiMftf^t. -tnKfl^ttSSWaEfcSfcjfllLTAy F4 
0 1 ©#SI£&tij-f -5. (Si, u0t>^5O7©IM 

a«. Ay K4 o i c«*&-r**«E©sc<b*«ttaT*n 

[0 0 3 1] SSlC. t>D-5 0 5lt A 7 K©yiJ> 

£&m-tSo bp^. Ay F4 o \<DmM\z£.z>$imM<D 

Xt>nz>tztb. t>-!f5 0 5©ilStt»t:£»ftt>. ffl 
Atf. ^{cJcoTEnS'm^tt^tB-T'vy F4 0 1©* 
£\ -t>-y-5 0 5 jWSfiir AyF4 0 1© 

s#icjs<fcntf»§y#a«§w&i&5 o 9T-giS* o^*? 
§g£LT, Ay F4 0 nzQi&m &mi&-c%tt<t£.r). 
z tuz ck o ttJ«fcffl£±#MtsB£ u t as* t fr s . 

[0 0 3 2] Sfc. Slb^^ffifflUTWMttCaftX* 
tt, t>*5 0 5iI»-fe>U-tt4. o£0. HWJM 

[0 0 3 3] £fc, «SlWx^^^-TBPM««:Bii|-r 
"t>it5 0 5^ea-b>ttfr^<, ^©«-& 
tt, WJ»©^«)^#pK^«)^fc*-fe>D-5 0 

»ix, *©jMf**m-ra^t*«T**. c©j;5(c 

t>U-5 0 5ll *\y K4 0 l*«etbSnfc«^, -t© 

oftatiu ^\<> F4 o i ©R?ifst&ttrf*££a«T* 

-So 

[0 0 3 4] 06H 'SyF^&X. ^^ai&a, ff^J 

[0 0 3 5] s\y h**^6 0 2©^\y KiBSJtlgB 6 0 1 

HBtofcOT*. h* 6 0 2 illit ^JA«Si 

t-fWW h^y H. 3ttx*;i/*-£IW»L-CBJ8rr* 
A y K U— LCDv^Hft i'Ai* C ©^ y F 6 
0 2«x^;i,^- : £m-r<!:#, JRS»^>Ba*i:©«ft: 
Z£.C2>. ^n^©^fb5:^(iJT'5©^-t>-y-6 0 5T 
c©-t>-9-6 0 5l;:J;D&fc£nrcti??8te. ^y 
F*»6 0 2A\ ^y h'OfflVf&fr^lMVffi (0 1 
^T. CPU 1 0 1. Ay F©ttffi»fettttiS5l 1 5, 

ffiiEffiijwasi 1 2) icm^^n. Ay kku«6 o i© 
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-5. 

[0 0 3 6] *\y F##6 0 2 a«*I*;i.=¥-£ 

tt^tb-T^^ KO»^, -fe>l76 0 5^tag-t>1ti: 

#Tft4ttJ(rt4. 1*5. :«t>76 0 5li, A> y F 
6 o 2©tt«*ttmT#n««fc<. »l:^yK6 0 2l: 

gfol/Tl^Ma&H. -fe>l76 0 4«U 'Sy 

F6 0 1jWB1W4IR, F'nWUMSB 6 0 3K*tU 

fc«iit*«8in«t ttn«, Lfc tww s n-s. 

[0 0 3 7] K±itt^Lfc0 2~0 6©«t'5lC:LT, ^ 

y HfcHra#a«**«diu. c©«»KSr*nTEP 

£EPB'J£-B-3e<ht;:<fc9> ^©^FS Fy hj&«5S£UTi> 

[0 0 3 8] *{C0 7~111 0$#ilT, y , J>h'\ 
*&©fg££l»±T-Sit£TiaHj-<r3 IB® 

*icEp*jsnfcaj»ite*fc*^^Tffp) . «. ens 

ttLTEPB'JU e©yj > > KCD&fWrfatCifi^-f 

[0 0 3 9] 0711 3F&©fc(r*7'J > h'Vy F 7 0 1 
t. cntJ:0BJJHSn&iE**aiiMS*7 0 2 

e©7'J > F"\y K701 «, KK2F|p]K: 

F^y ho;x;w-7M7 HofEJfii*^, acta? 

<th'7h« > hAy F 7 0 1 

(»Efitg3ii©IB^J#falCttt3:fi3rf \Z®M\^t± 
^SEnBiJ-r^dt-C. 7 0 2 TtkTJ: 5 tc^t^yy "AB 
C" £EPJ5iJ-f 

[0 0 4 0] 0 8 (J. TOITfirt*§g£L/tlI££ir;U 
7 p U>h'\v F8 0 1 ©±*>S 6#B©f£Sgifl8 0 3 
«t7#g©ffi©g^8 0 4*«TAT»*fc«)IC. 8 02 
T^TWBiJifS^K&^T. 8 0 5, 8 0 6T'^TJ:5)S 
WM3nfc«r*7-f >^4LT^5. 

[0 0 4 1] ^Oj;5Wffi*8 0 2lCi5l73 F y b 



(7) 

©«£TH ;X>8 0 3, 8 0 4T "-f >^^'bS* 

o" a»5fi£u ^ns©/x;u<to-f >^^ttmT^f«t 

^-S^aWC^T . enS/XM^ 0 3, 8 0 4IC*t 

[0 0 4 2] 1911 H8K*-r<fc"5»CE»S*JCll# 

io 0T, 0 8 <h*31-r^g|5^ttIS|U#^T^L. ^ns© 
»9i£*l&T*. F8 0 1 fc«t*W8iHS*«:. t9M 
©0 2~0 6T*bfect'5lC. t>tTMl, -£-©& 
ffiffi*iE#ffl[tJt* • SII?U EPWJISfcfciJttS Yy F 

sett&wwT*. ens Fy Ftfctt©«i«©ttttjtt. f 
aSjWcfl-ttTfTSetfc-css. ±fc-t>u-tt, 

> K7 FICj:£awa&©aJBfli!£*£&*ffi-5©#£ 
*Ttt***«, h'7 H^F^* 5 ^ii5T#4«BXT*nH 

T. J»5^>©BlMx-*©*aS«tBUT*>«fc«r>. 
[0 0 4 3] #|M60»ITtt. >*&TEPB"JSnfe F 

ft&£J1.-ph *&&£.crzy-i>&. ^njwi$© 

yU>h^\-y H©it*T±»*-r5etfcJ:»3, F y F 
[0 0 4 4] e©Hy h©*tjEKttffl-r*aiWJE 

ffi©enBiite»s*Tt). «iE«ffl©f2SS* 

1fbfi<, *fc»iEBiMTttffl-r5IB»ll*©aiRtt, 
30 -C-©S«TjSS:fT-3Tt>fi^. tt*. e©J:5ttai»JM 

WBIfflaSrffihUfcO. ^©7-f >©-f^-^©EPJ8i]i 

[0 0 4 5] -A\Z. H9*#B8L/T. *HiS6^JtC*5lt-5 

[0 0 4 6] 08tC^-ri-pf'> 1 7-f >©EP8iJS:^7 
l,fz'ik ( "ABC" SrEnWJ^) -fe>-9-(CJ:0 6, 7 
#|CfB8iiAWfffi (8 0 5, 8 0 6) Sjgl/fc 

0, 0 9JC*5^T. yj >h'\y K8 0 1 £8 0 1 aT 

EPB'l^Ffi K-y h 8 0 3 , 8 0 4©&MtC. iE'wVj: 
teSS^9 0 8, 9 0 9*KS«t^lC-r^. e©^lC^ 
•J >h'\«y K8 0 1 £fB@fcSUC#LT9J;ig3£#|S]f;:#f& 

BiJSrfTP. i*i» e©ffiJ£EPBiJB#> 7<>8 0 5, 806 

©^n-en^EPBij-r-sEe&s^Jwnicts hwepbij 

so «fft»?i^. e©«tplCLT. B]Bi]^FSIw«l:SfPB'H*^ 
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(08©8O5, 8 0 6) ^H§T#5. 

[0 0 4 7] ^(D&otmm^&Vv h^^tBL 

tick 0. WBfl*A#f6£LfcE»B*a*IE*Kttn 

[0 0 4 8] L*»U yj>h'\y h'8 0 1 jfiCjEHrtCflC 
5;i£:«EPBiJiIg©<£T£ffi<«, SfoT. EPB'I*&£& 

mi/TWiEUfca»©EPM'Ttt. 01 otr^-r«t5c. 

«5*«t»T»4. ClWj^&f&Jffllte, yj>h^->K± 
©£»S**»ojS»©£OU-:7K:$H*. TftFv h*«l6 

[0 0 4 9] ilOll F8 0 l©£ft£ 

lgSf^±T2 0©^;i.-7 p 8 1 0 t 8 1 2 tttfrttTEP 
BWIfl&fT 3*£**LfcB|T**. £©f$BiJ&te. EP 
«flFA*«5B£bfcE»S*8 0 3, 8 0 4£^tf^;P- 
78 1 2*aflf©B]«lfT8A»6«J0(lU ffiOjEHrttif 

;u-y8 i o-cwj^f^fT$i±-5 ; b©T*^. bp*>. y 

U > b^y F 8 0 1 ©jE*&:50l/— 78 1 0 ZfttTEPBi] 
fcff^. 3FJMB»S*8 0 3, 8 045ttf^-y8 
1 2 (Ck-SEPBiJSrfTfr&H. 

[0 0 5 0] Zf')>b^\y F8 0 1 © 1 M&\Z ,fc£EPBiJ 
*S7&, 7'J > b^y K80l5801a T^TfiB 

■5 LT, yj > b*\y F 8 0 1 ©^-78 10tf, EP 
B'H *-->*© 9 2 lT^-rgi5^tC{4B-r-5<fc o\ZtZ>o 
fLTiflE^'J >hA7H801 ^SIT, if)V—y* 
8 1 0tc«t0 9 2 1 lc»*£:-r*«»S9lWt*. ft. d 
©R#, 7U > F'Sy F 8 0 1 ©^;i/— 78 1 2 ^ffl^T 

aic«iE8i»i*«T#. «aia]»i3&*piisnc/«t*. o^o, 

F©{ST£«l*.5;:<h#T-£3. ft. d©*^©Ep®]?F 

Tt>«fc(r>. £©«k5fc8JB'j*&©&tU. WiEffM. RIM 

bybv^y. T'Oyy-y'OmiiL-eftUoXW. A- 
W7 h©B-efSBT*t)-«SWT-fei)„ 
[0 0 5 1 ] 01 1-01 4 ti. 25fllCEWSnfcE» 
K**«**yj>h^y F9 3 OSafeaEUTBlWr* 



(8) 

/* 

ft. *36«5«llft»t«yj> 

F's-y F9 3 o©E»B*©Ewa;inci»iEsn*fe 

©Tft<. 01 lW.fcpKfilMfcTfcoTfc. 

#4©. fctt^AttTfcoT&ftlr*. 

[0 0 5 2] 01 1 CfiHT, Zf^yb^y b 9 3 0 © 
IB 1 , 2 ©Efit£*# (9 3 1, 9 3 2 ) H, EPBH ;* 

TABCj ©EPBiJ*£5l£9 4 0T/tI, EPB'J $ ttfc F 
y 4 1 tt* 1 ©E&SS?IJ 9 3 1 TEWS ft. F 

io h?iJ9 4 2 ti£ 2 ©Eflk£X?>J 9 3 2 HTBJJWS 

[0 0 5 3] 11211 y«J>N^y F©*2©E*E 
*»9 3 2©B*S*9 3 3, 9 3 4K*A*«IS£Lfc 
if£©EPJ5i|*£3l£ 9 5 

[0 0 5 4] ^©B#. EPWJ£ftfcEPBiH /-/9 5 0 \Z 
*^T. 9 5 1 T^Snfc F y h#EPBiJ$nT F F 
ft»t*8l/T»4. C©J:5**S8tt. «*.WH , >*5> 
i7K7h*©it7. /X;P9 3 3, 9 3 4 I: "-f > 

20 ^KfflSUT^S. £©»£«:» -f ^SjEWfcBPM 

BipF&tLTtt. FCiffi©0rttL fgffl^FJi 

[0 0 5 5] 013B. 01 2©«£5&EPBiJx-*tfctt 
#5fi£Lfc*£©«jE»fls©-«*«LfcHT. 012 

a©0 2~0 6&#figUTIftWbfcJ:5tw. -fe>-y-C«fc 

so istt^, htk»t««»£UT^«^9^«fUK-r«. 
^©EPBi]?F^©^tBaEPBiJK^ ^n->^. 

o tci owB"i3nfcS[a©si»ns*fc:a^^T. ^©ep 

U. ti©?^ >^STEPBiJb7cm(5-f >©EPBH^- 
->-^K*-K 0 . -^©S^Eto fex-^ tcS^^TEPBil^F 

io [0056] *mmwvit. by bm&T-wmzntz b 

MJE-r^.. EP^. 1 7^>^*lCct^>EPB"Ji^7« ( "A 

bc" zwm'&. 01 2 ©9 5 o -cin-rmw&mtfm % 
ntz'&) \z. m2<otmmm®9 3 2 ©6, 7«§©e 

©g^9 3 3, 9 3 4ldJ;-5WJ^FS (01 2 ©9 5 1 

mmmm, oion©fegsss9 3iroHi;<6, 

7#S©E&g^9 3 5, 9 3 6£ffll^T. ^(DW&IT 
so IK 7 h9 5 1 £HgEPB'J-f 5. ^niCcfcO. E@Siil 
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T, ^n£U§©EP9]i!jf£l;:i5^T. 01 2SO:il 3T 
*TI?9]»£ffi£*SD>ILT?ToTfc«i:^. £7c. BUM 
^FSH-> F£«ttiUfc«. tffl7 p 'J>hAyH9 3 0* 

9 3 4AtjESlClCctltf. 1 1 H^TEPBiJJiaSt;:^ 

[0 0 5 7] £fc. Ell 3lCjjH*J:3fc8i*]#fc£. 

tJS8J9JO]i«©«T*ffl<. d©fc©. K^hWt 
*UJl/fcH*Tf4. *&ffi*S*8. o$O013©!g 
2©E*K**9 3 2t;:J;3Efl9]£fT*rf. IE#ftE& 
g3t»9 3 1 *«fflUTffMr*iWWC«0*A*©*« 
SSLU. #£«509Ttt, yj>hAyH9 30©W 

©E»E**T8]*JSttfT"r*;:£T. ffiJE<DfzSb<DW 
m&&n?*&M&te< U > F'sy F*GMK© 

*. :/'J>FB«©«iSflS. ««©tt«MS*tt*»S. 
[0 0 5 8] Bl 4(2. 7&eft&S$3&eft£Xl¥ 
€WMff8*»6«I0*U. te©jE#fc«e*g*»T8]»l 
SttffTSCtKJ:!). 0 1 3 {c*-r«t 5 fC, 7'J>F 
F*B*«©IB*»ft»»-*\ EPM^-^roAnSA 
*ff ft 5 < ft 0 . EP9J»f^x- 9 ©SflfPfc W 

[0 0 5 9] H©»£©B«WlSK4iHT. *AE»» 
$9 3 3, 9 3 4££tfjB2©E»g*»9 3 2KJ:* 
Sl»]»f^*ff±Sl*. lESftIB 1 ©EflkSXS 9 3 11; 
«kOJB^BJIM*ffoTWWJ*S*9 5 2*flsj«T*. -© 
i§£fc. l?*J*&©(fttii. ttXBM. *&*<58£LJtE 

<. ^Py^WiTffft-pa-p^. 

[0 0 6 0] 01511 «felttt®yU >*S«K*»t 

sEP9JfflaosKn«:St)T7P— ht, ^©jsus 

^fTTSfc^WSfflyP^AteROM 1 0 2 tCgStS 

$nT*sD, cpu i o lrosgfl^oT^Uffsns. 

US. tfXf77'SlT% miKE«ai~@6T-*-r-t 
>U-6fflHT^U>hAy FK»#tf«»£L;fcj&»S>&»£ 

jwt*«£ttntfz?y:/s 2 teat*. yu>h^ 

•;/ Ffc^fibfttf^^WiKfWJfcfTfto. 

x^ys it. 7'j >h^7 Ki:a#3»««asn«t 

£. LCDftifWS^gg^lf-^ (01©S£SU 1 
3KffiS) KJ:D»flrr*. ££i£{J. C©?'J>*g 

:!£-«&£©«&**©«»«■*». *7,Fp>tri- 



(9) 

I3XT7 7"S 1 1 iCfc^T. 'Sy HoatC»iBtifc 
>*8«©MWa«\ &ttft©ftlff« (09* tf. 77? 

mm) *ut, wwt-KtjBET*** 

io >h^\-> F©E*K*£±T©:/ay Tfl'J© 
E*K*:?ny*T?*A*»»£Lfc»a, ±(ll©E«fcg 

^©E 1 4lr^T<fc?ftMS£l:*LTU5. cmic 

x-y^S 1 3 Kit*, > F ©&#©;£» Kft 

9J*- F Ufc d t £ . 09 Atf L C Dft i:©3l^§§ 

ttttSnTir»-5W»8« («*.«. 77?y$U^e 
20 -«fc£©fii&*jte©SJWSre\ z\<D7*)>?mwiz& 

wtztift-ftx hp>ei-^ftt*cD^fsis?gs) kxss 
©««s»ft-r*. ^^ura^- 

Xf'^S 2 fcjt*, •€-©a:S$nfeSi9J : E-FH«fcO 
FHJI#*5fi^UT'b, -?-©Ji##36£L;fcE*g 

*a«inri§i©EP»HE- F©*!etc«t ow»jffl©E»s**» 
einsnt^s^a, wsehi»he-F£*3ET*&s 

fiftH. it7.f7 7"Sl 1T\ WJ^E-FSr^SLft 
^ifl(f1-4tXfy^S2fc**. *-®££8W£tt 
so fr-f*. f LT. 2<DmwmmtfiiSMJt^ 

©H2, 03 tC^^nScfc-Sft^fiKTS-S., Xt7^S 
3 TfflMte*KH#*»fc*:mtf*T-y 9 CJt*. EP 
»l*«ttr<&*^5*». BP^. «»JA«lH©^U>Fi^ 

40 T'EP9]^^7-rs«^ti. iE#ff9J«*7tLTBl»lS:» 
7TS. 

[0 0 6 1] Xf-yfS 3T. EP9J«g*lCfflIE^gft 
^FS©^^0*^fe^«7.7 i v^S4^jt^. tSlE 
•TSfc©©En9J^fi : o^<i:pA\ C©?lSg^J©7'U>? 

50 ^mms.^mm<D^\t7,^yfS 5ICit*. LC 
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7?^->s u to 
±f|j<Jiipg«) ^a««7©w**»ft-r*. A 

[0 0 6 2] ^fy?S4l:^T. ttiEEHB']^ 

©«£) T. BM%-F®XX*MfljE&M*&K*tilR 
lC-r^fci*Tfe^= ^l:ZT7 7 , S 7 Kit*. ffllEEPBiJ 

[0 0 6 3] WZXryZfS 8tCit*, Xf7^S 7 T 
Jg^SnfcMlE^&KftoT. *iIEEPI8'J£fT3. C©« 
lEEPJB'Jte, fliri£©BI9*»Bl 3T?*Lfc«fc3fc 

*»t*Hy hO^«€B5<^t!6*T*-S. ZoVTffilE 
HWJWR7L&B. Xf'^S 9TBJM£«Jft-9-«#>3 

0. TOiJSr^tt^o £©«£, 7xxy7*S llc&tvc. 

org >?stt:»tts nt 3 >ta-^ & <t* ©±*ijp 

y^Sl 1) t»«7f7^S 1 2THlffll ; E— Kj5«SHE 
l\ Sfcfi^ASStRJK^^^teX^rS 2 Kit 

[0 0 6 4] M. SS©M*^M^n5 

XT-AattBBK+ffilH 
* -5 7* a y 7 A £ {fc&T £ Z t tc «t -p TifeK $ ft 

[0 0 6 5] #±KWLfc*3lC*£!6WC«fcntf. F 
y hlz£Z>Wm&fto$im\Zi5^T. 7*1) > h'sy F© 
*&ffim£&fflU ^©^IMCgHTSWJ^&fSfrr* 
jEft&KBMS&ffl LT Wit Z> Z t ICO; 0 . PPB'J^F 

[0 0 6 6] £7c, a±©ittaT?En6i|^^©^^$r'>^ 

iSlc7 > 'J>h'\-y KfcXBLTUfcOlCttU mTOJ 



(10) 

IS 

< £iSttt 5 Z. t Wf&\Z -5 . 
[0 0 6 7] ^*^«)fell#K^S]IMi!if^S(C's^ 

-^>yiC«fc£flH6'Jtt©jfce£«JA. ifcx-;/ F©7 U 
-->?®®.ZMZ?Zt\z£K>^y H©*fH?SI»jt 

io [0 0 6 8] jgtC, WSiJ^&^x-^ftttfc&ffiU 'F 

JC«fc**liEBl»J*ff5^t*«T**. foT, EPSW© 

T££©T, TOJ©«fS©fa±. fPBiIH-v hOCU*» 

[0 0 6 9] Cin^lC«t0> Wm^y F©£&H]$c£'> 
fr<T«, WJtf (GWJirisnTEftKKttB. 

20 [0 0 7 0] *&*«5fi£L;fcBBfiB£. ^ft« 

n<DW®mmfrz>®<oM-fzt\zii*). ^tn&.nomm 

[0 0 7 1 ] £JLh[cJ;9. F©X&t>EP»J 
[0 0 7 2] 

^F^^^L. ^©EPWJ*&®Rff£ttIET&«fc'3fcTOJ 
©^FS©HJT^ttiE-rsJ;eitc:EP8']b, -to^ABBf^a 

jBbfcBc»a. m%<D8i&mmzmfflLTWMmm<D<& 

[0 0 7 3] 
40 [BBOffimftK^] 

[Ei] ^^©yj^-^gBwsiBs^fijc^^-rro 

[0 2] *5lSSey©r'J>^gB©7 , 'J>hge©e}fi£Sr 
[0 3] *^SSfl»J©yj>h^y K©WjS0T*a. 

[04] x&mmo)? 1 ) >5>mm<Dzfi) > b&t-tyv 

[0 5] *^«60!l©7 r 'J>^gj©©7 p 'J>hS6<!:-t>-!t 
©SBB£!ftgrf £0T&5. 
so [0 6] *Slifg^J©r'J>^gffi©7 f 'J>hg|5t-t>-y- 
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[0 9] *H«W©:/'J >*g«fc*stt*ffl*J*A©5fi 

[010] *H*W©7 r 'J >*S«K*Ht*B]*PFft© 
58^ t. -t©*|jEEPJBISKWr«>HT*4. 
[011] *||K«©7U>*J6«IC*H»T, 

[012] *^J6{fiJ(D^'J >^ggtC*3tt^>EP8ll^SCO 
f8££, ^•(DMlEEP8iJ^iiBJ-r^0TSS < , 
[013] **Jfi«©7 r U>^S«JC*lt*WM^fi© 

^©«IEEnBiJ^ISiBJ-r^>0T*f). 
[014] **HB«07'J >*g«£*stt*aWFa© 

[015] **««©^'j>^s«fc*it*aJM«ia<o 



10 
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(54) PRINTING METHOD AND DEVICE THEREFOR 

(57)Abstract: 

PURPOSE: To provide a printing method wherein a malfunction of a print head is 
detected and a printing method is changed accordingly so as to always print 
optimally, and a device therefor. 

CONSTITUTION: A sensor 106 detects a part wherein a defective printing is 
generated due to a malfunction of a print head. The detected defective printed 
part is printed so as to make it up by using a normal recording element of the 
print head under controls by a CPU 101 and a correction control section 112. 



1M< 



11^ 



107 

ill 





10« 




■ 5 . 
















,111 






.112 












I 



LEGAL STATUS 

[Date of request for examination] 

[Date of sending the examiners decision of rejection] 

[Kind of final disposal of application other than the 
examiner's decision of rejection or application converted 
registration] 

[Date of final disposal for application] 
[Patent number] 
[Date of registration] 

[Number of appeal against examiner s decision of 
rejection] 

[Date of requesting appeal against examiner's decision 
of rejection] 

[Date of extinction of right] 



Copyright (C); 1 998,2003 Japan Patent Office 
-1 - 



' 1 * 

x '* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1 This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] The airline printer characterized by having a detection means to detect the printing fault which 
is the airline printer which prints an image on a record medium by the dot, and originates in head [ poor ], 
and an amendment printing means to print so that the printing fault detected by said detection means 
may be amended using the normal record element of said head. 

[Claim 2] Said detection means is an airline printer according to claim 1 characterized by having a head 
malfunction detection means to detect the abnormalities of a head based on the actuation condition of a 
head. 

[Claim 3] Said detection means is an airline printer according to claim 1 characterized by detecting a 
poor printing dot by the printing result printed on the record medium, and specifying the defect record 
element of the head corresponding to the printing poor dot concerned. 

[Claim 4] The airline printer according to claim 1 characterized by having further an information means 
to report poor printing detected by said detection means. 

[Claim 5] Said detection means is an airline printer according to claim 1 characterized by preparing the 
current detecting circuit which detects the current value which flows on said head, and detecting the 
defect of said head based on detection of the current by said detecting circuit. 

[Claim 6] Said detection means is an airline printer according to claim 1 characterized by having the 
sway sensor which detects an oscillation of said head. 

[Claim 7] Said detection means is an airline printer according to claim 1 characterized by having the 
magnetometric sensor which detects the MAG generated on said head. 

[Claim 8] Said detection means is an airline printer according to claim 1 characterized by having the flow 
rate sensor which detects the amount of ink supplied to said head. 

[Claim 9] The airline printer according to claim 1 characterized by having further the head cleaning 
means which cleans said head, and the control means controlled to clean said head with said cleaning 
means if the abnormalities of a head are detected by said detection means. 

[Claim 10] Said detection means is an airline printer according to claim 1 characterized by reading and 
detecting the dot printed by said head immediately after printing by said head. 

[Claim 11] Said detection means is an airline printer according to claim 1 characterized by reading the 
dot train of a line and detecting a printing fault before being printed by the last scan of said head. 
[Claim 12] The airline printer according to claim 1 characterized by having further a means to suspend 
the printing amendment by said amendment means if the abnormalities of said head are no longer 
detected by said detection means after the abnormalities of a head being detected by said detection 
means and performing amendment printing with said amendment printing means. 
[Claim 13] The printing approach characterized by having the detection process which detects the 
printing fault which is the printing approach which prints an image on a record medium by the dot, and 
originates in head [ poor ] f and the process printed so that the detected printing fault may be amended 
using the normal record element of said head. 

[Claim 14] Said detection process is the printing approach according to claim 13 characterized by 
detecting the abnormalities of a head based on the actuation condition of a head. 
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v '[Claim 15] Said detection process is the printing approach according to claim 13 characterized by 
detecting a poor printing dot by the printing result printed on the record medium, and specifying the 
defect record element of the head corresponding to the printing poor dot concerned. 
[Claim 16] The printing approach according to claim 13 characterized by having further the process 
which reports poor printing detected according to said detection process. 

[Claim 17] Said detection process is the printing approach according to claim 13 characterized by 
detecting the current value which flows on said head, and detecting the defect of said head based on 
the detected current value. 

[Claim 18] Said detection process is the printing approach according to claim 13 characterized by 
detecting an oscillation of said head. 

[Claim 19] Said detection process is the printing approach according to claim 13 characterized by 
detecting the MAG generated on said head. 

[Claim 20] Said detection process is the printing approach according to claim 13 characterized by 
detecting the amount of ink supplied to said head. 

[Claim 21] The printing approach according to claim 13 characterized by having further the process 

which will clean said head if the abnormalities of a head are detected by said detection process. 

[Claim 22] The printing approach according to claim 13 characterized by reading and detecting the dot 

printed by said head immediately after printing by said head at said detection process. 

[Claim 23] The printing approach according to claim 13 characterized by reading the dot train of a line 

and detecting a printing fault at said detection process before being printed by the last scan of said 

head. 

[Claim 24] The printing approach according to claim 13 characterized by having further the process 
which will suspend printing amendment if the abnormalities of said head are no longer detected by said 
detection process after the abnormalities of a head being detected by said detection process and 
performing amendment printing. 

[Claim 25] Said head is an airline printer given in any 1 term of claims 1-12 characterized by being the 
ink jet head which records by breathing out ink. 

[Claim 26] Said head is an airline printer given in any 1 term of claims 1-12 characterized by being a 
thermal head equipped with two or more exoergic resistors. 

[Claim 27] Said head is the printing approach given in any 1 term of claims 13-24 characterized by being 
the ink jet head which records by breathing out ink. 

[Claim 28] Said head is the printing approach given in any 1 term of claims 13-24 characterized by being 
a thermal head equipped with two or more exoergic resistors. 



[Translation done.] 
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[Detailed Description of the Invention] 
[0001] 

[Industrial Application] This invention relates to the printing approach which prints an image on record 

media, such as the recording paper, by the dot, and its equipment. 

[0002] 

[Description of the Prior Art] The printer equipment which prints an image by the dot is known, and poor 
printing, such as a chip of the image resulting from the blinding of a print head or the defect of record 
elements (the nozzle for ink jets, thermal head component, etc.), may occur with such printer equipment. 
In order to cope with such nonconformity, the following solutions are used conventionally. 

(1) When the service condition defined beforehand, for example, printing time amount, and the real 
actuation time amount of equipment reach predetermined time amount, perform cleaning of a print head 
etc., and prevent generating of poor printing by the blinding of the nozzle of a print head etc. 

(2) Beforehand, supposing generating of a poor printing dot, reduce a print quality, or carry out the 
overprint of the 1 dot with two or more print head or other record elements, and it is not conspicuous 
and carry out the printed poor dot. 

(3) When the specification conditions of a print head exceed the conditions defined beforehand, require 
exchange of a print head unconditionally. 

(4) When a user discovers poor printing, exchange print heads. The page of the image which that poor 
printing generated at this time is discarded, and that page is again printed using the new exchanged print 
head. 

[0003] 

[Problem(s) to be Solved by the Invention] The negative response of making the defect not conspicuous 
[ the processing to poor printing mentioned above ] even if it is the prophylactic measure of making it 
poor printing of cleaning, exchange, etc. of a periodical head not break out or poor printing occurs was 
almost the case. Moreover, since decision whether poor printing occurred is left to the user, it has a 
possibility of continuing printing, without some users noticing the defect. Below, the trouble in the 
solution mentioned above is explained. 

** Using two or more print heads and record elements, when always printing one dot by the scan of the 
print head of multiple times, :(1) printing takes time amount. 

(2) In order to carry out multiple-times actuation of the print head and to print printing material, such as 
ink and a toner, and one dot, energy will be consumed beyond the need. 

(3) The count of printing of a dot increases and carry out consumption of a print head early. 

(4) In order to perform print actuation of multiple times to 1 dot, stop being able to make magnitude of a 
printing dot small below predetermined. Moreover, in the case of an ink jet printer, since a dot bleeds, 
the print in high resolution is not made. 

(5) In order to consume printing material, such as ink and a toner, to a large quantity, that printing 
material is fixed to the recording paper takes time amount, and the recording paper, an airline printer, 
and adhering and soiling to a user further have printing material before the fixation of the. 

** : (1) in order to prevent generating of poor printing, when performing cleaning of a head, and 
exchange of a head periodically — generating of costs becomes large in order to exchange heads 
periodically. Moreover, useless consumption of the printing material (ink etc.) by cleaning of a print head 
and contaminants, such as the used recording paper, are generated. 

(2) Only in periodical cleaning and exchange of a head, it is impossible to prevent generating of poor 
printing thoroughly, and poor printing will occur inevitably. 

(3) In the case of the equipment which suspends actuation of printer equipment and requires exchange 
of a head when the time of a print head becomes beyond predetermined time, printing is impossible until 
it exchanges the head. 

(4) By exchanging print heads periodically, trash, such as a used head of a large quantity and the 
recording paper, is generated. 
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- [0004] Thus, by the conventional coping-with method, generating of poor printing could not be 
suppressed thoroughly, and it was not desirable from the activity side or the point of maintenance of 
natural environment. 

[0005] This invention was made in view of the above-mentioned conventional example, and detects 
failure of a print head, and it aims at offering the printing approach that the printing approach can be 
changed according to it and always optimal printing can be performed, and its equipment. Moreover, the 
object of this invention is by detecting poor printing in the printed image and performing printing which 
amends the printing fault to offer the printing approach that generating of poor printing can be 
prevented, and its equipment. Moreover, other objects of this invention are to offer the printing 
approach of returning to the usual printing actuation and suppressing lowering of a print speed, and its 
equipment, when poor printing occurs, it prints so that the fault may be amended and the fault returns. 
[0006] 

[Means for Solving the Problem] In order to attain the above-mentioned object, the airline printer of this 
invention is equipped with the following configurations. That is, it is the airline printer which prints an 
image on a record medium by the dot, and has a detection means to detect the printing fault resulting 
from head [ poor ], and an amendment printing means to print so that the printing fault detected by said 
detection means may be amended using the normal record element of said head. 

[0007] In order to attain the above-mentioned object, the printing approach of this invention is equipped 
with the following processes. That is, it is the printing approach which prints an image on a record 
medium by the dot, and has the detection process which detects the printing fault resulting from head 
[ poor ], and the process printed so that the detected printing fault may be amended using the normal 
record element of said head. 

[Function] In the above configuration, the printing fault resulting from the defect of a head is detected, 
and it prints so that the detected printing fault may be amended using the normal record element of a 
head. 
[0008] 

[Example] Hereafter, the suitable example of this invention is explained to a detail with reference to an 
accompanying drawing. 

[0009] Drawing 1 is the block diagram showing the configuration of the printer equipment of this example. 
[0010] 101 is CPU which controls the whole equipment and is controlling each part connected to the 
bus 1 16 according to the control program memorized by ROM102 or RAMI 03 and the program 
concerning the flow chart of drawing 15 mentioned later. In addition, the main control sections, such as 
the equipment incorporating the printer equipment of this example, for example, facsimile apparatus, a 
copying machine, and a personal computer with a print facility, can be substituted for these CPU101, 
ROM102, and RAM103. In that case, the interface (I/F) section 107 with the other sections turns into 
the bus interface section with the main control section. 104 is the migration section of the recording 
paper and is performing conveyance to incorporation of the recording paper from a sheet paper cassette, 
the feed of the recording paper, delivery, and a record location etc. based on the control signal from 
CPU101 including a motor for conveyance, a roller for conveyance, etc. of the recording paper. 
Moreover, it is possible to change the movement magnitude and the migration direction of the recording 
paper using the amendment information from the amendment control section 112. 
[001 1] 105 is the migration section of a print head, when printing with the head which prints while 
moving here, for example, the print head of a shuttle type, serially, it is used, and migration control of a 
print head is performed by the control signal from CPU101 according to printing timing. Moreover, the 
movement magnitude and its migration direction of a head are changeable using the amendment 
information from the amendment control section 1 12. Moreover, the data from the I/F section 107 with 
the other sections are memorized by the received-data storage section 108, are changed into the data 
of the format which suited the printing approach by the print-data creation section 109 under control of 
CPU101, and are stored in the print-data storage section 110. In addition, the data from ROM102 and 
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" RAM 103 itself are sufficient as the data stored in this print-data storage section 1 10. Moreover, 
RAM103 may make this received-data storage section 108 and the print-data storage section 110 serve 
a double purpose, moreover, this print-data creation section 109 does not need to have hard structure, 
and is good for software — you may be constituted, and it does not matter even if CPU 101 performs 
data origination. 

[0012] migration of the carriage which 106 is the sensor section and carried the print head and the 
location of the print head, and the existence of the detail paper, detection of a jam and the residue of 
printing material (what is used for printing of a toner, an ink, a sheet, etc., etc.) — a printing result etc. 
is further detectable. If needed, it is sent to CPU101 and the amendment control section 112, or this 
detection result is sent to the other sections through the I/F section 107 with the other sections, and is 
used for the check of a printing condition or an abnormal occurrence. 1 15 is a head condition and a 
detecting element of operation, and detects the abnormalities of a pudding and a head of operation etc. 
based on the signal from the sensor section 106. 108 is the received-data storage section and has 
memorized the print data received from external instruments, such as a host computer which is not 
illustrated, through the I/F section 107. 109 is the print-data creation section and is creating the 
printing image data which carried out bit map expansion of a Page Description Language or the code- 
present-**^ d) print data with reference to the font memory etc. 1 10 is the print-data storage section 
and has memorized the printing image data created in the print-data creation section 109. 
[0013] If the actuation based on the above configuration is explained and a printing start condition will 
be ready, CPU 101 will be directed in the migration section 104 of the recording paper, and will move the 
recording paper to the location of the printing position etc. required for printing. Moreover, in the case of 
the printer equipment which prints by moving a print head, migration of a print head is directed in the 
migration section 105 of a head. In addition, the stage when this printing start condition is ready, and 
printing initiation stages, such as the recording paper and actuation of migration of a print head, do not 
need to be mutually related, and actuation may get mixed up in time. 

[0014] In this way, if printing actuation is started, the head actuator 1 1 1 drives a print head according to 
print data, and does sequential printing of the print data at the detail paper. In connection with this, if 
needed, a head is moved by the head migration section 105, or specified quantity conveyance of the 
recording paper is carried out by the migration section 104 of the recording paper. Printing is performed 
by performing such actuation continuously per a line, a block, or page. Although it does not need to be 
direct-related or it is not necessary to interlock, actuation of each right hand side for such printing is 
suitably controlled so that printing is performed. 

[0015] the time of this printing — the amendment control section 112 — the data from the sensor 
section 106, or a head condition and the detecting element 1 15 of operation — or amendment control is 
applied to each part currently driven in printing actuation with the control signal from the I/F section 
107 with CPU101 or the other sections. The other sections which let the I/F section 107 with a hard 
configuration or not only the control configuration by software but CPU101 or the other sections pass 
may make this amendment control section 112 serve a double purpose. 1 14 is the cleaning section of a 
head and performs cleaning of a print head etc. according to whether it was used the busy condition of a 
print head, and beyond predetermined time to the bottom of the control from CPU101 or the 
amendment control section 1 12. 

[0016] After termination of amendment printing will judge whether it can print efficiently, if whether 
printing after amendment printing being performed and printing actuation are changed how based on the 
information from the sensor section 106, a head condition, the detecting element 1 15 of operation, or 
the amendment control section 112. The warning section 113 tells a user about information, such as a 
condition which cannot perform generating of poor printing, activation of amendment printing, and 
amendment printing. Moreover, such information is connected also to an external control section 
through the I/F section 107 with the other sections. Furthermore, control of each actuator lets the I/F 
section 107 with the other sections pass, and may be directly performed from the other sections. 
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[0017] Drawing 2 is the schematic diagram showing the configuration of the print section of the printer 
equipment of this example. 

[0018] In drawing 2 , the print head carried in carriage is shown, conveyance actuation is carried out by 
revolution of the carriage motor 202, and 201 carries out both-way migration in the direction of an arrow 
head, and is printing the image on the recording paper 203. As shown in drawing 2 , a sensor 204 
(equivalent to the sensor section 106) is placed near the right edge of the transit way of a print head 
201, and is arranged towards the printing side of a print head 201. Thereby, a print head 201 moves to 
the location of a sensor 204 after termination of printing of each line, and the condition of a head 201 is 
inspected. Even if inspection of this print head 201 does not print actually, the energization test to a 
print head 201 may be [ that what is necessary is just to be able to check the condition of a head ] 
used for it. A sensor 205 (equivalent to the sensor section 106) is for reading the test pattern printed by 
the recording paper after 1-page termination of printing, compares the printed test pattern with the 
original test data, and checks the printing condition by the print head 201. 

[0019] Furthermore, a sensor 206 (equivalent to the sensor section 106) may be formed in the tooth- 
back side of the recording paper 203. In this case, a sensor 206 lets the recording paper 203 pass, and 
the information on the print head 201 which changes with printing actuation, for example, the case of a 
thermal head, detects that temperature change etc. In addition, need to fix especially these sensors 
204,205,206, they do not need to be formed and they change the location freely. Moreover, migration of 
a print head 201 is interlocked with, and you may make it detect various conditions if needed, moving. 
[0020] Moreover, a sensor 207 (equivalent to the sensor section 106) may be laid in a print head 201, 
the sensor 207 may be moved with a print head 201, and a print head 201, the recording paper 203, 
printing material, etc. may be detected. In this case, since the actuator which moves a sensor 207 can 
do it in common with the carriage motor 202 for moving a print head 201 and the condition of the dot 
immediately after printing can be detected, it is effective in performing promptly detection of the 
abnormalities of a print head 201, and printing amendment. However, the independent actuation is 
sufficient as long as printing actuation and check actuation do not need to carry out simultaneously. 
[0021] Detection by the above sensors 204-207 may be performed for every dot and every block even 
to the print head 201 whole, detection of a printing result may also be performed for every line and 
every page, and one and plurality may be combined, and you may check synthetically by various sensors. 
[0022] The information acquired by these sensors 204-207 is sent to the control section (CPU101 of 
drawing 1 ) for controlling a print head 201, a head condition and the detecting element 1 15 of operation, 
and the amendment control section 112, and is considered as a head 201, printing material, the 
malfunction detection of the recording paper 203, and reference of printing control. Moreover, the 
detection approach by these sensors 204,205,206,207 may be not only an optical thing but magnetic, 
electric, or structural, and, in short, just checks the condition of the condition and head 201 of the 
recording paper 203, or an actuator 202. What is necessary is just to be for acquiring the location of the 
recording paper, its existence, size detection, residue detection of printing material (ink, film, etc.), 
location detection of a head, and information required for various printing control like printing 
concentration etc. by these sensors. 

[0023] In addition, it is not necessary to carry out the check of the printing result mentioned above, and 
especially the test of a print head 201 by test printing, they read the condition in the middle of printing 
of the usual print data, compare the printing result with the original print data, and may detect the poor 
printing. 

[0024] Drawing 3 is drawing showing the example of structure of the print head 201 incorporating a 
sensor. 

[0025] Drawing 3 is drawing which looked at the print head 201 from the printing side, to the record 
element (nozzle etc.) part 302 of the print head 201 which prints actually, a sensor may be installed in 
the location of the upper and lower sides and a right-and-left (303,306,304,305) throat, and two or more 
installation of the number of these sensors may be carried out not only in one. A sensor 
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(303,306,304,305) moves with migration of a print head 201, and the printing condition and condition of a 
print head 201 are read (in addition, it is not necessary to perform printing and reading simultaneously). 
Moreover, after carrying out specified quantity printing with reference to that by which the condition 
changes with printings, for example, a printing result remains on a ribbon like an ink ribbon or an ink 
sheet, the change in an ink ribbon or an ink sheet may be read, and poor printing may be detected based 
on it. In addition, the change data of the front face of not only a thermal, optical, and chemical thing but 
the detail paper are sufficient as them, and as long as the data read here can check a printing result, 
what kind of data are sufficient as them. For example, when a photo sensor is set to the location 
(opposite hand [ as opposed to / immediately / Printing side / the printing direction ] in width) which 
can detect a printing result, the comparison of a printing result and print data can be performed 
immediately after performing printing, and printing amendment based on this can be performed 
immediately after printing actuation. 

[0026] Drawing 4 is drawing explaining the inspection in the case of the head which breathes out and 
prints printing material (thing made to adhere to the recording paper like a toner or ink) from a print 
head. 

[0027] 402 shows an ink jet head body, the printing material 404 is breathed out in the direction of an 
arrow head from the print section 401 of a head, and printing is performed on the recording paper 203. In 
addition, printing material includes what is not breathed out directly from the print section 401 like a 
idye sublimation printer as what is breathed out to the timing by actuation of a head. The printing 
material 404 in this case may be any, such as a solid-state, a liquid, and a gas. When a head 401 drives 
the printing material 404, it is breathed out toward the recording paper 203 and coating weight, migration 
speed, an adhesion location, etc. are decided in that case. Therefore, the condition of the printing 
material which is flying toward the recording paper 203 from the print section 401 is measured by the 
sensor 403, and the condition of a print head 402 is checked based on the detection result. Here, if the 
discharge quantity of the printing material 404 (ink in this case) will decrease if the nozzle of a head 402 
is choked up, and considering the case where a head 402 is an ink jet head the delivery of a head 402 
becomes small, the magnitude of the grain of the printing material 404 and an amount will change. Based 
on these, it is detectable whether the ink jet head 402 is normal. 

[0028] Drawing 5 is drawing explaining the case where the operating state in the print section 402 which 
prints by breathing out printing material (thing made to adhere to the recording paper like a toner or ink) 
from a head 401 is detected, the same number shows the part which is common in above-mentioned 
drawing 4 , and it omits those explanation. Here, it explains by the case where printing material is ink. 
[0029] In drawing 5 , the nozzle for ink regurgitation in 503 and 504 show the ink tank which holds ink. 
The ink which moved to the head 401 through the supply way 509 (it serves as a momentary reservoir 
of printing material) from the ink tank 504 is breathed out from a delivery 503 by the electrical energy 
from a power supply section 508. The sensor 506 is formed in the supply way 509 of the ink to a head 
401, and is detecting change of the condition of ink. The amount of ink supplied from a tank 504 by this 
according to the amount of ink breathed out from a delivery 503 changes. By detecting this amount of 
ink, the condition of a head 401 is detectable. In addition, if it is change by migration of ink, such as 
temperature of the movement magnitude of ink and not only a direction but ink and a pressure, etc. as 
data detected here, it is good anything. Moreover, as long as the attaching position of this sensor 506 
can detect change of printing material, anywhere in the inside of a tank 504 or head 401 grade is 
sufficient as it. 

[0030] Moreover, the sensor 506 has detected the electric change between the print section 401 of the 
head by driving the head body 401, and the power supply section 508 to a print head. This sensor 507 
detects electric change of the electrical potential difference by actuation of a head, a current, etc. For 
example, when the head print section 402 breathes out printing material, the print section 402 consumes 
electrical energy. Therefore, if there are failures, such as an open circuit, in the print section 402, even 
if it performs printing actuation, a current will not flow. Then, a sensor 507 detects the electric change 
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accompanying it as printing actuation, and detects the condition of a head 401. In addition, the attaching 
position of this sensor 507 is good anywhere, if change of the current supplied to a head 401 is 
detectable. 

[0031] Furthermore, a sensor 505 detects change in case the print section 402 of a head drives and 
printing material is breathed out. That is, magnetic [ change of the printing material by actuation of a 
head 401 ], thermal, and since various things, such as an oscillating target, can be considered, especially 
the class of sensor 505 is not defined. For example, if a sensor 505 is a temperature sensor in the case 
of the head 401 which breathes out printing material with heat, change of the temperature of a head 401 
is detectable. That is, if temperature does not go up, an open circuit within a head 401 etc. can be 
considered and temperature becomes high unusually, blinding etc. occurs on the supply way 509, it 
becomes impossible for printing material to supply printing material to a head 401, and it can assume 
that extreme temperature lifting occurred by this. 

[0032] Moreover, in the case of the printer equipment printed by giving kinetic energy to printing 
material using vibrator, let a sensor 505 be a sway sensor. That is, if a sensor 505 does not detect an 
oscillation even if it performs printing actuation, it can be judged that abnormalities occurred in the 
vibrator. 

[0033] Moreover, when you drive printing material with magnetic energy, let a sensor 505 be a 
magnetometric sensor. In this case, the magnetic change accompanying actuation of printing material 
can be detected by the sensor 505, and that abnormality can be detected. Thus, a sensor 505 reads the 
information for judging the abnormalities by the actuation, when a head 401 drives. This printer 
equipment can detect these operating state by the sensor 505, and can detect the abnormalities of a 
head 401. 

[0034] Drawing 6 is drawing explaining detection of the operating state of the head in the head which 
prints by outputting energy, such as light, heat, momentum and a pressure, and electrical and electric 
equipment, from a head, and absorbing it. 

[0035] The head actuator 601 of the head body 602 breathes out or sucks up energy which met print 
data. There are an impact head which gives off the thermal head which gives off heat energy, for 
example, and kinetic energy as this head 602, head laser, a LCD head which control and print light 
energy, etc. This head 602 produces change of a thermal oscillation, the MAG, etc., when giving off 
energy. A sensor 605 detects these change. The information detected by this sensor 605 is outputted to 
the control section (it sets to drawing 1 and they are CPU 101, the condition actuation detecting 
element 1 15 of a head, and the amendment control section 1 12) which performs control of the head 
body 602 and a head, and is considered as the malfunction detection of the head actuator 601, or 
reference of printing control. Abnormality data are detected by the sensor 605 if normal printing does 
not carry out here. For example, there are temperature, an oscillation, etc. unusual as data. 
[0036] Moreover, in case in the case of the head on which the head body 602 breathes out heat energy 
a sensor 605 is used as a temperature sensor and printing actuation is performed, it is judged that, or 
abnormalities occurred on the head when there were few temperature changes. [ too ] Moreover, it is 
judged that in the case of the impact head which gives off kinetic energy they are the abnormalities of a 
head when a sensor 605 is used as a sway sensor or an acoustic sensor and the oscillation at the time 
of the impact by printing actuation cannot be detected. In addition, it is not necessary to **** this 
sensor 605 especially on the head 602 that what is necessary is just to be able to detect the condition 
of a head 602. Moreover, in case a head 601 drives a sensor 604, it detects electric change generated 
to the power supply section 603 to a head. This sensor 604 checks change of the current by actuation 
of a head. That is, it is judged that abnormalities occurred if the current which balanced the printing 
actuation having performed printing actuation does not flow. 

[0037] It carries out like drawing 2 explained above - drawing 6 , the various conditions about a head are 
detected, and generating of poor printing can be detected based on this condition. Furthermore, the 
measures according to poor printing can be taken by making a test pattern etc. print by pinpointing the 
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part which the defect dot has generated. 

[0038] Next, with reference to drawing 7 - drawing 10 , by switching conveyance actuation of a print 
head or the recording paper explains by the case where generating of poor printing is prevented (here, it 
carries out based on the printing result printed by the recording paper). In addition, although these 
drawing 7 - drawing 10 explain by the case where the recording paper is conveyed in the direction which 
scans and prints a print head at a shuttle ceremony, and intersects perpendicularly in the migration 
direction of this print head, as for this invention, it is needless to say that it is not what is limited to this, 
moreover — although, as for the print head of this example, record elements, such as a nozzle of a print 
head, are arranged in the shape of a straight line — slant — it may be alternate. 

[0039] Drawing 7 is drawing showing the print head 701 without a defect, and the normal printing result 
702 printed by this. By printing, while the record elements (the nozzle of an ink jet head, the heater 
element of a thermal head, or wire dot) for forming a dot in a single tier in a lengthwise direction move 
this print head 701 to a list and a print head 701 moves to a longitudinal direction (direction which 
intersects perpendicularly in the array direction of a record element mostly), as shown in 702, a 
character string "ABC" is printed. 

[0040] Drawing 8 showed the case where poor printing occurred, and from on a print head 801, since the 
6th record element 803 and the 7th record element 804 are faulty, in the printing result shown by 802, 
the line which is not printed as shown by 805,806 has generated it. 

[0041] The dot omission in such a printing result 802 gets "ink blocked with a nozzle 803,804 by the 
case of the print head of for example, an ink jet method, and "occurs, and when it stops being able to 
carry out the regurgitation of the ink from these nozzles, it generates. In such a case, an image cannot 
be printed normally, but the line of the part corresponding to these nozzles 803,804 falls out white, and 
is printed. Such poor printing is the phenomenon of typical poor printing generated with the ink jet head 
mentioned above. 

[0042] Drawing 9 is drawing having shown amendment actuation when abnormalities occur and a dot 
omission arises to the record element, as shown in drawing 8 , the same number shows the part which is 
common in drawing 8 , and it omits those explanation. The printing result by the head 801 is inspected 
by the sensor, as above-mentioned drawing 2 - drawing 6 showed, the detection value is compared and 
calculated with normal values, and the dot omission in a printing result is judged. A dot unit, or a block 
and a line unit is sufficient as detection of the location of these dot omission, or it can be divided for 
whether being how often and can also be performed. Moreover, although the best reads the printing 
result immediately after printing by the print head, if a sensor is the configuration that a poor dot is 
detectable, it will not be limited to this. For example, image sensors may be formed on a print head, the 
image printed by the pre- line scan may be read, and the defect of the print data of a before line may be 
detected based on the reading data. 

[0043] In this example, the part which the dot omission generated is amended by finding the poor dot 
printed per line and overwriting the line which the defect produced by the scan of the print head after it. 
[0044] In addition, selection of the record element which the record element only for amendments is 
sufficient as the printing record element used for amendment of this dot, and uses it by amendment 
printing with other printing record elements is good in a line suitably with that equipment. In addition, 
when performing such printing amendment, the printing processing by other normal record elements may 
be suspended if needed, or you may carry out to printing and coincidence of the image of the next line. 
[0045] Next, with reference to drawing 9 , the amendment printing processing in this example is 
explained. 

[0046] When it judges that the 6 or 7th record element caused poor printing (805,806) by the sensor 
after ending printing of one line ("ABC" after printing) as shown in drawing 8 , while returning a print 
head to a home location, the recording paper is moved, and it is made to move to the dot location which 
the abnormalities in printing generated using other normal record elements. That is, it is made to move 
in the direction of vertical scanning relatively to the recording paper to the location which shows a print 
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■ head 801 by 801a, and is made for the normal record element 908,909 to come to the location of the 
poor printing dot 803,804 in drawing 9 . Thus, after moving a print head 801 in the direction of vertical 
scanning to the recording paper, printing by the record element normal in a defect printing dot location 
is performed. In addition, printing of a dot [ / in addition to the record element which prints each of a 
line 805,806 ] is not performed at the time of this amendment printing. Thus, the printing omission 
(805,806 of drawing 8 ) part by poor printing can be repaired. 

[0047] Moreover, if the record element which poor printing generated by performing cleaning actuation 
of the print head becomes normal after detecting such a poor printing dot, amendment printing as 
returned to the usual printing actuation or again shown in drawing 9 will be performed. 
[0048] However, after a print head 801 returns normally, repeating and performing printing processing as 
shown in drawing 9 causes lowering of a print speed. Therefore, it is effective to divide image data into 
some groups and to control printing by printing after detecting and amending poor printing to be shown 
in drawing 10 . Such control divides the record element on a print head into some groups, separates the 
group of the record element which the defect dot generated from a print line degree, and executes 
printing processing by proxy into other groups. A print head, fine migration control of the detail paper, 
and exchange of print data can be simplified by this, and improvement in the speed of a print rate and 
low-pricing of printer equipment can be attained. 

[0049] Drawing 10 is drawing having shown the case where divided the record element group of a print 
head 801 into the groups 810 and 812 of two upper and lower sides, and printing control was performed. 
These print processes separate the group 812 containing the record element 803,804 which poor 
printing generated from the usual print line degree, and make printing execute by proxy into other normal 
groups 810. That is, it prints only into the normal group 810 of a print head 801, and printing by the 
group 812 containing the defect record element 803,804 is not performed. 

[0050] It moves to the location which shows a print head 801 by 801a in the direction of vertical 
scanning relatively to the recording paper after the printing termination by one scan of a print head 801. 
In this way, the group 810 of a print head 801 is made to be located in the part shown by 921 of a 
printing image. And a print head 801 is scanned again and the part corresponding to 921 is printed by 
the group 810. In addition, it is as having mentioned above at this time not to print using the group 812 
of a print head 801. Amendment printing can be performed easily by this and high-speed printing 
becomes possible. That is, as shown in drawing 9 , it becomes unnecessary to perform a print head, fine 
migration of the detail paper, exchange of a printing image, etc., printing actuation and control of data 
become easy, and lowering of printing speed can be suppressed. In addition, detection of poor printing in 
this case may be performed per group of a record element. Moreover, immediately after these print 
processes are independent independently and detect poor printing with amendment printing, they may 
change a print mode. Detection of such poor printing, amendment printing, and the separation from a 
print line degree are performed per not a dot unit but a block, a dot line, and block line, and it is 
[ direction ] simple in respect of hardware or software, and they are common. 

[0051] Drawing 1 1 - drawing 14 are drawings explaining the case where the print head 930 equipped with 
the record element arranged by two trains is scanned and printed. In addition, the array of the record 
element of the print head 930 in this example may not be limited to this, and may be a straight line-like 
like drawing 1 1 , for example, may be slanting or alternate. 

[0052] In drawing 1 1 , the record element group (931,932) of the 1st of a print head 930 and 2 is printed 
every other printing image train. In this way, 940 shows the printing result of the printed character string 
"ABC", the printed dot train 941 is printed in the 1st record element train 931, and the dot train 942 is 
printed using the 2nd record element train 932. 

[0053] Drawing 12 shows the printing result when a defect occurs to the record element 933,934 of the 
2nd record element group 932 of a print head by 950. 

[0054] At this time, the dot omission is started in the printed printing image 950, without printing the dot 
shown by 951. Such a situation corresponds, when "ink, i.e.,", is generated for a nozzle 933,934 and it 
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stops being able to carry out the regurgitation of the ink in the case of an ink jet head [ for example, ]. 
In this case, an image cannot be printed and reproduced at accuracy but a dot omission part becomes 
white. Otherwise as such poor printing, the open circuit inside a head, a poor contact, etc. can be 
considered. 

[0055] Drawing 13 is drawing having shown an example of amendment actuation when a print-data 
omission like drawing 1 2 occurs, the same number shows the part which is common in drawing 12 , and 
it omits those explanation. When poor printing as shown in drawing 12 occurs, as explained with 
reference to above-mentioned drawing 2 - drawing 6 , it judges whether poor printing has occurred by 
the sensor, and judges whether the dot omission in a printing result etc. is generated. Detection of this 
poor printing may be performed per a block and line also per printing dot. Moreover, although the best 
detects generating of that poor printing based on a printing result immediately after being printed by the 
print head 930, about this detection approach or especially a detection location, it is not scrupulous. For 
example, image sensors may be laid on a print head, before printing by the last line scan, the printing 
image of a line may be read, and poor printing may be detected based on the read data. 
[0056] In this example, the poor printing is amended by finding the poor dot printed per dot and 
overwriting the part which poor printing generated using a normal record element. That is, it is judged 
that poor printing (951 of drawing 1 2 shows) by the 6 or 7th record element 933,934 of the 2nd record 
element group 932 has occurred after the printing termination by one-line scan (after the printing result 
which shows "ABC" by 950 of drawing 12 after printing was obtained), this time — the normal record 
element 931, i.e., the 1st record element group, — similarly that poor printing dot 951 is again printed 
using the 6 or 7th record element 935,936. Thereby, the dot omission resulting from the defect of a 
record element can be prevented. And in the printing actuation after it, you may carry out by repeating 
the printing reclaiming process shown by drawing 1 2 and drawing 13 . Moreover, after detecting a poor 
printing dot, as long as the record element 933,934 becomes normal by cleaning the print head 930, for 
example, you may shift to the printing processing again shown in drawing 1 1 . 

[0057] Moreover, performing the printing approach as shown in drawing 13 repeatedly in printing by the 
line scan after it causes lowering of the rate of printing. For this reason, it is desirable to change to the 
control which does not perform printing by the defect record element group 932, i.e., the 2nd record 
element group of drawing 1 3 , but is printed using the normal record element group 931 after detecting a 
poor dot. In this example, the record element group containing the defect record element of a print head 
930 is separated from a print line degree, by executing printing by proxy by other record element groups, 
the need of performing printing for amendment is abolished, a print head, fine migration control of the 
detail paper, exchange of print data, etc. can be simplified, and improvement in the speed of a print rate 
and low-pricing of equipment are achieved. 

[0058] By separating the record element group containing a defect record element from a print line 
degree, and executing printing by proxy by other normal record element groups, as shown in drawing 13 , 
it becomes unnecessary for drawing 14 to perform a print head, fine migration of the detail paper, and 
exchange of print data, it simplifies printing actuation and control of data, and suppresses lowering of 
printing speed. 

[0059] In the printing processing in this case, the printing actuation by the 2nd record element group 
932 containing the defect record element 933,934 is stopped, the 1st normal record element group 931. 
performs sequential printing, and the printing result 952 is created. Also in this case, detection of poor 
printing, amendment printing, and processing that separates the record element which the defect 
generated from a print line degree are performed not per dot unit but per block, and it is [ way ] simple 
in respect of hardware or software, and general. 

[0060] Drawing 1 5 is a flow chart showing the flow of the printing processing in the printer equipment of 
this example, and the control program for performing this processing is memorized by ROM 102, and is 
performed under control of CPU101. In addition, by this processing, it prints per page and the printing 
amendment for amending the check of a printing result, modification of a print mode, and a printing fault 
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" is shown by the case where it carries out per line. It prints per line, progressing to step S2 and scanning 
a print head, if it investigates whether abnormalities occurred in the print head at step S1 using the 
sensor shown by above-mentioned drawing 1 - drawing 6 first and is normal. It warns of having 
progressed to step S10, when abnormalities were discovered by the print head, and on the other hand, 
abnormalities having occurred on the head at step SI, with indicators and audible tones (equivalent to 
the warning section 1 13 of drawing 1 ), such as LCD. moreover — or warning information is transmitted 
to the control unit (for example, the control section of the nest points, such as facsimile and a copy 
machine, and main control units, such as a host computer) to which this printer equipment is connected. 
The control section of the printer equipment of this example and the control section (for example, main 
control units, such as a control section of the nest points, such as facsimile and a copy machine, and a 
host computer connected to this printer equipment) of a connection place judge whether by this, in step 
S1 1, in order to cope with the abnormalities of a head, a print mode etc. is changed. And when changing 
a print mode, it progresses to step S12, and a print mode is changed. When it divides into the block of 
the upper and lower sides of the record element of the print head arranged in the lengthwise direction 
and a defect occurs with a lower record element block, modification of this print mode is set as the 
mode which prints only with an upper record element block, for example, means processing as shown in 
above-mentioned drawing 14 . Thereby, the dot omission of the print data resulting from the defect of a 
record element can be prevented. In this way, if a print mode is changed, it will progress to step S13, 
and it warns of having changed the print mode for the abnormalities of a print head with indicators, such 
as LCD, an audible tone, etc. Moreover, it warns of the information on modification to the control unit 
(for example, main control units, such as a control section of the nest points, such as facsimile and a 
copy machine, and a host computer connected to this printer equipment) to which this printer 
equipment is connected. In this way, if a print mode is changed, it will progress to step S2 and printing 
will be performed by the changed print mode. In addition, in step S1, even if it discovers abnormalities to 
a print head, when the record element which the abnormality generated is excepted from the record 
element for printing by modification of the last print mode, it is not necessary to change a print mode 
again. Moreover, at step S1 1, if it judges that a print mode is not changed, it will progress to step S2 and 
printing will be continued as it is. And if printing processing of step S2 carries out temporary termination, 
it will investigate whether poor printing has occurred at step S3. This check is a configuration as judged 
the result printed by the print head based on the information from the sensor readjust behind that print 
head and shown in above-mentioned drawing 2 and drawing 3 . At step S3, if there are no abnormalities 
in a printing result, it will progress to step S9, it judges whether it is print termination (whether printing 
is continued and or not 1 page), and when that is not right, return and the printing processing mentioned 
above are continued to step SI. In this way, when ending printing by step S9, printing is ended as normal 
printing termination. 

[0061] The control section of the printer equipment of this example and the control section (for example, 
main control units, such as a control section of the nest points, such as facsimile and a copy machine, 
and a computer connected to this printer equipment) of a connection place judge [ whether printing for 
progressing to step S4 at step S3, when a fault to be amended is found in a printing result and amending 
is performed, and ]. It is judged that poor printing which exceeds the amendment function of for example, 
printer equipment here occurred, or, in printing which does not need to be amended, it progresses to 
step S5, and warns a user with indicators, such as LCD, and an audible tone, moreover — or it warns 
the control unit (for example, main control units, such as a control section of the nest points, such as 
facsimile and a copy machine, and a computer connected to this printer equipment) to which this printer 
equipment is connected of the information on abnormal termination. Then, actuation is ended as 
abnormal termination. 

[0062] On the other hand, if it is judged in step S4 that amendment printing is performed, it will progress 
to step S6 and the result of cleaning of a print head and cleaning will be checked. This is an option 
function (in the case [ Especially ] of an ink jet head), and is for making modification and amendment 
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printing of a print mode into necessary minimum. Next, it progresses to step S7 and it is asked to a user 
with drops, such as LCD, etc. how amendment printing is performed, moreover — or the approach of 
amendment printing is asked to the control unit (for example, main control units, such as the nest 
initiative sections, such as facsimile and a copy machine, and a computer connected to printer 
equipment) to which this printer equipment is connected. 

[0063] Next, it progresses to step S8 and amendment printing is performed according to the amendment 
approach directed at step S7. This amendment printing is amendment printing processing as shown by 
above-mentioned drawing 9 and above-mentioned drawing 13 . This amendment printing can protect 
lack of the dot in a printing result. In this way, after amendment printing is completed, it judges whether 
printing is continued by step S9, and when continuing printing, return and printing are continued to step 
SI. in this case — it is better for the control section of this printer equipment and the control section 
(for example, main control units, such as a control section of the nest points, such as facsimile and a 
copy machine, and a computer connected to this printer equipment) of a connection place to gather 
printing grace and a rate in step SI, when the abnormalities of a print head newly occur — judging (step 
S1 1) — a print mode is again changed at step S12. However, when there is no alternative which changes 
or changes a print mode here, it progresses to step S2, and it prints as it is, and amendment printing is 
performed based on a printing result. 

[0064] In addition, even if it applies this invention to the system which consists of two or more devices, 
it may be applied to the equipment which consists of one device. Moreover, this invention can be applied 
also when attained by supplying the program which carries out this invention to a system or equipment. 
[0065] Poor printing and a data omission can be prevented by detecting the fault of a print head in the 
equipment which performs printing by the dot according to this example, as explained above, and printing 
the printing fault resulting from the defect using a normal record element. 

[0066] Moreover, it becomes possible to lessen generating of poor printing by the above processing, and 
if poor printing occurs until now, even if poor metaphor printing will occur to having exchanged print 
heads soon, it becomes possible to continue printing, without exchanging the print head. 
[0067] Moreover, it becomes unnecessary to clean a head for every time amount defined beforehand or 
printing actuation, and only at the time of defect generating, when [ required by the way ] it is the need, 
it comes to clean only a defect record element part. Wear of a head etc. can be prevented by preventing 
generating of the defect of the record element of a head, and holding down by this, waste of the printing 
material by the cleaning performed periodically, and reducing the count of cleaning of a head. 
[0068] Furthermore, poor printing and a data omission can be detected and amendment printing by 
detection of a defect record element and the surrounding record element of a defect record element 
can be performed. Therefore, since there is little amount of the printing material used, it ends and can 
print each dot in the optimal amount of printings, improvement in the precision of printing, a blot of a 
printing dot, etc. can be prevented. 

[0069] By these, the turnover rate of the print head can be lessened and the amount of the printing 
material (a toner, ink, etc. which print by setting to printing and making it adhered and fixed to the 
recording paper) used can be reduced. 

[0070] Moreover, high-definition-izing of the printing result after it and improvement in the speed can be 
attained by separating the record element which the defect generated from the printing processing after 
it. 

[0071] the above — a user — the yield of exchange of a head, the supplement of printing material, and 
the recording paper of poor printing — decreasing — etc. — it is possible for you to make costs and 
time and effort save, and for a maintenance free to make it realize. Moreover, high-definition-izing and 
improvement in the speed are attained. 
[0072] 

[Effect of the Invention] As explained above, according to this invention, failure of a print head is 
detected, and it is effective in the ability to change the printing approach according to it and perform 
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* always optimal printing. Moreover, according to this invention, it is effective in the ability to prevent 
generating of poor printing by detecting poor printing in the printed image and performing printing which 
amends the printing fault. Moreover, when according to this invention poor printing occurs, it prints so 
that the fault may be amended and the fault returns, it is effective in the ability to return to the usual 
printing actuation and suppress lowering of a print speed. 
[0073] 



[Translation done.] 



* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2. **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] It is the block diagram showing the outline configuration of the printer equipment of this 
example. 

[Drawing 2] It is the schematic diagram showing the configuration of the print section of the printer 
equipment of this example. 

[Drawing 3] It is the elevation of the print head of this example. 

[Drawing 4] It is drawing explaining the print section of the printer equipment of this example, and 
arrangement of a sensor. 

[Drawing 5] It is drawing explaining the print section of the printer equipment of this example, and 
arrangement of a sensor. 

[Drawing 6] It is drawing explaining the print section of the printer equipment of this example, and 
arrangement of a sensor. N 

[Drawing 7] It is drawing showing the normal example of printing in the printer equipment of this example. 
[Drawing 8] In the printer equipment of this example, it is drawing showing the example which poor 
printing generated. 

[Drawing 9] It is drawing which explains the amendment printing to be generating of poor printing in the 
printer equipment of this example. 

[Drawing 10] It is drawing which explains the amendment printing to be generating of poor printing in the 
printer equipment of this example. 

[Drawing 1 1] In the printer equipment of this example, it is drawing showing the example which poor 
printing generated. 

[Drawing 12] It is drawing which explains the amendment printing to be generating of poor printing in the 
printer equipment of this example. 

[Drawing 1 3] It is drawing which explains the amendment printing to be generating of poor printing in the 
printer equipment of this example. 

[Drawing 14] It is drawing which explains the amendment printing to be generating of poor printing in the 
printer equipment of this example. 
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[Drawing 1 5] It is the flowchart which shows the flow of the printing processing in the printer equipment 
of this example. 
[Description of Notations] 

101 CPU 

102 ROM 

103 RAM 

104 Migration Section of Recording Paper 

105 Migration Section of Head 

106 Sensor Section 

107 I/F with Other Sections 

108 Received-Data Storage Section 

109 Print-Data Creation Section 

1 1 0 Print-Data Storage Section 

1 1 1 Actuator of Head 

112 Amendment Control Section 

1 1 3 Warning Section 

1 14 Cleaning Section of Head 

1 1 5 Condition of Head, Detecting Element of Operation 
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